Disulfide-modified antigen for detection of celiac disease-associated anti-tissue transglutaminase autoantibodies.
A simple and rapid immunosensor for the determination of the celiac disease-related antibody, anti-tissue transglutaminase, was investigated. The antigenic protein tissue transglutaminase was chemically modified, introducing disulfide groups through different moieties of the molecule (amine, carboxylic, and hydroxyl groups), self-assembled on gold surfaces, and used for the detection of IgA and IgG autoantibodies. The modified proteins were evaluated using enzyme-linked immunosorbent assay and surface plasmon resonance, which showed that only introduction of the disulfide groups through amine moieties in the tissue transglutaminase preserved its antigenic properties. The disulfide-modified antigen was co-immobilized via chemisorption with a poly(ethylene glycol) alkanethiol on gold electrodes. The modified electrodes were then exposed to IgA anti-tissue transglutaminase antibodies and subsequently to horseradish peroxidase-labeled anti-idiotypic antibodies, achieving a detection limit of 260 ng ml-1. Immunosensor performance in the presence of complex matrixes, including clinically relevant serum reference solutions and real patient samples, was evaluated. The introduction of disulfides in the antigenic protein enabled a simple and convenient one-step surface immobilization procedure involving only spontaneous gold-thiol covalent binding. Complete amperometric assay time was 30 min.